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(54) VIEW FINDER 
(57)Abstract: 

PURPOSE: To realize low power consumption of the 
view finder using a liquid crystal panel illuminated by a 
back light. 

CONSTITUTION: The view finder is contained in a 
housing 1, and provided with a liquid crystal panel 2, a 
back light 6 to be an illuminating light source of this liquid 
crystal panel, and an optical system 4 arranged in front 
of the liquid crystal panel. In the housing 1, a means for 
guiding a peripheral light into the liquid crystal panel 2 is 
also provided. This peripheral light guiding-in means is 
constituted of, for instance, a window 10 provided in the 
housing and a reflecting plate 8 for making the peripheral 
light passing through this window incident on the liquid 
crystal panel 2. The peripheral light entered from the 

window 10 illuminates the liquid crystal panel 2 from the back through the reflecting plate 8. In 
this regard, in the case of using the back light 6, it will suffice that the reflecting plate 8 is 
stored in a ceiling part of the housing 1, and also, the back light 6 is opposed to the liquid 
crystal panel 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The viewfinder characterized by establishing a means to introduce an ambient light into said 
liquid crystal panel, in the viewfinder equipped with a receipt means to contain a liquid crystal panel, the 
back light used as the source of the illumination light of this liquid crystal panel, the optical system 
arranged in the front face of said liquid crystal panel, and said liquid crystal panel, a back light and 
optical system. 

[Claim 2] The viewfinder according to claim 1 characterized by said ambient-light installation means 
consisting of reflecting plates which carry out incidence of the ambient light which passed the window 
part prepared in said receipt means, and this window part to said liquid crystal panel. 
[Claim 3] The viewfinder according to claim 1 characterized by said ambient-light installation means 
consisting of means to carry out incidence of the ambient light which passed the window part prepared 
in said receipt means, and this window part to said liquid crystal panel through a back light. 
[Claim 4] The viewfinder according to claim 1 characterized by said ambient-light installation means 
consisting of light guide plates which lead the ambient light which passed the window part prepared in 
said receipt means, and this window part to said liquid crystal panel. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the viewfinder built into a video camera etc. It is 
related with the lighting structure of the screen in the method which used the liquid crystal panel of a 
transparency mold for the photographic subject monitor display in more detail. 
[0002] 

[Description of the Prior Art] When a movie display is possible, since it is compact, liquid crystal 
panels, such as an active matrix liquid crystal display device, are used for viewfinders, such as a video 
camera, as a photographic subject monitor from the former. Generally, as a liquid crystal panel, the thing 
of a transparency mold with the structure which carried out enclosure restoration is used [ liquid crystal / 
superposition ] in the transparence substrate of a pair through the predetermined gap. In a transparency 
mold, the illumination light is irradiated from the tooth back of a liquid crystal panel, and image display 
is performed. For this reason, the so-called back light is used as a source of the illumination light. When 
including in a viewfinder, in addition to a liquid crystal panel, it is necessary to also miniaturize a back 
light for example, and a cold cathode tube and a hot cathode tube are used. 
[0003] 

[Problem(s) to be Solved by the Invention] The effectual permeability of a liquid crystal panel is 
several% of order. Only the amount of several % penetrates among the illumination light from a tooth 
back, and it contributes to a display. Therefore, unless it uses the surface light source with considerable 
brightness high as a back light, a screen bright enough is not obtained. Since the pixel electrode and the 
thin film transistor (TFT) are formed on one transparence substrate and the color filter etc. is prepared in 
the substrate of another side while the liquid crystal panel is pinched with the polarizing plate of a pair, 
most incident light will be absorbed. In order to acquire sufficient display lightness, they are 4000 
cd/m2. The back light light source which has the brightness of extent is needed. For example, when a 
cathode-ray tube is used as a back light, in order to illuminate the liquid crystal panel of several 
centimeter angle, about 400-5 00m W power is consumed. On the other hand, even if the liquid crystal 
panel itself has the description in the point which is originally a low power, the panel itself consumes 
about several lOmW power and it includes the external drive circuit section, it is about 300mW. 
Therefore, when a back light is always used, in order to consume the power beyond 1 W with the whole 
viewfinder, there is a trouble of being a big burden for the power source included in the body of a video 
camera etc. Moreover, if the strong back light light source is used, since a lot of heat will occur and 
liquid crystal panel temperature will rise, there is a trouble of bringing about degradation. 
[0004] 

[Means for Solving the Problem] In view of the trouble or technical problem of a Prior art mentioned 
above, this invention aims at attaining low-power-ization of a viewfinder by improving the backlighting 
structure of a liquid crystal panel. In order to attain this purpose, in the viewfinder equipped with the 
back light used as the liquid crystal panel of a transparency mold, and the source of the tooth-back 
illumination light, the image expansion optical system arranged in the front face of a liquid crystal panel, 



and the receipt means (housing) of these components, a means to introduce ambient lights, such as 
sunlight, into a liquid crystal panel was provided. 

[0005] This ambient-light installation means consists of reflecting plates which carry out incidence of 
the ambient light which passed the window part prepared in housing, and this window part to a liquid 
crystal panel from a tooth back. Or this ambient-light installation means consists of means to carry out 
incidence of the ambient light which passed the window part prepared in housing, and this window part 
to a liquid crystal panel from a tooth back through a back light. In this case, the back light is equipped 
with the structure which can penetrate an ambient light. Furthermore, this ambient-light installation 
means can also constitute the ambient light which passed the window part prepared in housing, and this 
window part from a light guide plate led to the tooth back of a liquid crystal panel. 
[0006] 

[Function] In addition to the back light used as the main source of the illumination light, in this 
invention, the ambient-light installation means used as the secondary source of the illumination light is 
established. When using a video camera etc. outdoors and sufficient quantity of ambient lights, such as 
sunlight, are obtained, since the amount of illumination light of the specified quantity is obtained from 
an ambient-light installation means even if it switches off a back light, fixed image lightness can be 
maintained. Therefore, the power consumption of a back light can be saved. 
[0007] 

[Example] With reference to a drawing, the suitable example of this invention is explained to a detail 
below. Drawing 1 is the typical sectional view showing the 1 st example of the viewfinder concerning 
this invention. A viewfinder is incorporated in a compact form in the housing 1 attached in the video 
camera etc. The liquid crystal panel 2 is built into the abbreviation center section of housing 1. This 
liquid crystal panel 2 is driven by the external drive circuit 3, and performs the monitor display of a 
photographic subject while it consists for example, of an active matrix liquid crystal display device and 
has the field dimension of several centimeter angle. Optical system 4 is attached ahead of the liquid 
crystal panel 2, and monitor display is expanded for a predetermined scale factor. An ocular is contained 
in optical system 4. 

[0008] The back light 6 is contained behind the liquid crystal panel 2. The end of a back light 6 is 
supported to revolve by the shaft 7 free [ rotation ]. As this back light 6, the cold cathode tube or hot 
cathode tube of a flat-surface mold can be used. While a life is as long as 10000 - 20000 hours, driver 
voltage of a cold cathode tube is as high as 600V- 1500V. On the other hand, a hot cathode tube can be 
driven by the about [ 100V ] low battery, while a life is comparatively as short as 4000 - 5000 hours. 
[0009] On the back light 6, the reflecting plate 8 is arranged in piles. The reflecting plate 8 is supported 
to revolve by the shaft 9 free [ rotation ]. The aperture 10 of the slide type prepared in housing 1 is 
formed above the reflecting plate 8. 

[0010] Next, actuation of the viewfinder shown in drawing 1 is explained. It is reflected by the reflecting 
plate 8 by which inclination arrangement was carried out, and the ambient light which carried out 
incidence from the aperture 10 illuminates the tooth back of a liquid crystal panel 2. Monitor display 
will be displayed if a liquid crystal panel 2 is driven through the drive circuit 3 in this condition. The 
screen which received the exposure of an ambient light and became bright can carry out an expansion 
check by looking through optical system 4. At this time, since it is unnecessary, the light is put out, and 
a back light 6 can reduce power consumption. 

[001 1] The condition of drawing 1 is the case where a bright ambient light is obtained. On the other 
hand, drawing 2 shows actuation in case sufficient ambient-light reinforcement is not obtained. In this 
case, an aperture 10 is covered. This actuation is interlocked with, and focusing on a shaft 9, a reflecting 
plate 8 rotates up and is stored. To coincidence, a back light 6 rotates through a shaft 7, and meets a 
liquid crystal panel 2 at it. If a back light 6 is turned on by this arrangement, a liquid crystal panel 2 can 
be lit directly. 

[0012] In addition, although the reflecting plate 8 and the back light 6 had become another soma article 
in the example shown in drawing 1 and drawing 2 which were mentioned above, this invention is not 
restricted to this. For example, it may be attached in the front face of a back light 6, using a reflecting 



plate 8 as a half mirror. In this case, since it is not necessary to rotate a reflecting plate 8, a device can be 
simplified. Furthermore, direct formation can be carried out on a back light front face by constituting a 
half mirror from a multilayer film. A half mirror has the function which penetrates the light which 
carries out vertical incidence from a back light as it is while having the function to reflect the ambient 
light which carries out oblique incidence. Moreover, the lens for condensing may be attached in the 
upper part of an aperture 1 0 established in housing 1 . 

[0013] Drawing 3 is the typical sectional view showing the 2nd example of the viewfinder concerning 
this invention. A reference number common about the component part which is common in the 1st 
example is attached, and an understanding is made easy. Unlike the 1st example, the back light 6 is 
placed in a fixed position along with the pars basilaris ossis occipitalis of housing 1, and structure is 
simplified. The reflecting plate 8 is supported to revolve free [ rotation ] focusing on the shaft 9. 
[0014] Next, actuation of the 2nd example is explained. In performing backlighting using an ambient 
light, the aperture 10 of a closing motion type is slid and it improves lightning. The switching action of 
an aperture 10 is interlocked with and a reflecting plate 8 is set to the location which rotates the 
surroundings of a shaft 9 and is shown as a continuous line. It is reflected by the reflecting plate 8 and 
an ambient light illuminates a liquid crystal panel 2 from a tooth back. 

[0015] On the other hand, if an aperture 10 is covered, this will be interlocked with, a reflecting plate 8 
will rotate 90 degrees of surroundings of a shaft 9, and it will be set to the location shown by the dotted 
line. If a back light 6 is turned on by this arrangement, a liquid crystal panel 2 can be lit directly through 
a reflecting plate 8. Thus, an ambient light and the light source light from a back light 6 can be switched 
by rotating a reflecting plate 8. In addition, it is good also as a nonopening window which is not 
necessarily restricted to this and was covered with cover glass in this example although the aperture 10 
had become a slide type. Moreover, in this example, although it has the structure of closing motion of an 
aperture being interlocked with and rotating a reflecting plate, it is not necessarily restricted to this. You 
may make it switch and set a reflecting plate 8 independently with the switching action of an aperture. 
[0016] Drawing 4 is the typical sectional view showing the 3rd example of the viewfinder concerning 
this invention. The reference number same about the same component as a previous example is attached, 
and an understanding is made easy. In this example, the description is that it is removing a part for 
moving part by adopting a light guide plate 1 1 . The light guide plate 1 1 has the integral construction 
which consists of a vertical section 13 which intervenes between the horizontal level 12 which meets an 
aperture 10, a back light 6, and a liquid crystal panel 2. The ambient light which carried out incidence to 
the horizontal level 12 as an arrow head showed is led to a vertical section 13, and illuminates a liquid 
crystal panel 2 from a tooth back. The concavo-convex slant face which inclined in the travelling 
direction of light is established in the base of a horizontal level 12, and the light guide of the ambient 
light is carried out to a vertical section 13. On the other hand, the pars basilaris ossis occipitalis of a 
vertical section 13 reflects irregularly the ambient light by which serves as the diffusing surface ruined 
[ a front face's ], and the light guide was carried out, and the tooth back of a liquid crystal panel 2 is 
made it to carry out incidence. A vertical section 13 functions as a diffusion plate also to the incident 
light from a back light 6. This light guide plate 1 1 carries out injection molding of the optical materials, 
such as acrylic resin, and is obtained. Or you may constitute using a glass ingredient. 
[0017] Finally drawing 5 is the typical sectional view showing the 4th example of the viewfinder 
concerning this invention. A reference number common about the components which are common in the 
previous example is attached, and an understanding is made easy. This example as well as the 3rd 
example mentioned above does not contain any part for moving part. A reflecting plate 8 meets an 
aperture 10 and is being fixed with the inclination posture. It is reflected by the reflecting plate 8 and the 
ambient light which improved lightning from the aperture 1 0 illuminates a liquid crystal panel 2 from a 
tooth back through a back light 6. The diffusion plate 14 is inserted between the back light 6 and the 
liquid crystal panel 2. A back light 6 consists of a flat-surface mold cathode-ray tube containing a slit, a 
cathode-ray tube of W mold, etc. An ambient light can arrive at the tooth back of a liquid crystal panel 2 
through the slit and clearance between back lights. Since the diffusion plate 14 is inserted, uniform **** 
is obtained. With such structure, although a liquid crystal panel 2 can be illuminated by the ambient light 



i 



or the back light independent, the light and the ambient light of a back light can be combined depending 
on the case, and powerful lighting can also be performed. 

[0018] The configuration of the cathode-ray tube of W mold and the cathode-ray tube containing a slit is 
shown in drawing 6 . Since W so-called pipes carry out curve processing of the cylinder-like cold 
cathode tube along a flat surface and have a gap, they can pass light. Moreover, the cathode-ray tube 
containing a slit has the slit which removed the fluorescence film in the shape of a stripe, and this part is 
transparent. An ambient light can be drawn through this slit. 
[0019] 

[Effect of the Invention] According to this invention, in the viewfinder using a liquid crystal panel 
explained above, by having considered as the structure of using for lighting ambient lights else [, such as 
a cold cathode tube and a hot cathode tube, ] generally used as a back light, such as sunlight, when 
bright in a perimeter, outdoor daylight can be used without a back light and it is [ like ] effective in the 
ability to attain low-power-ization of a viewfinder. For this reason, it is effective in a load being 
mitigable to the power source of the dc-battery built into the body sections, such as a video camera. In 
addition, it is effective in the ability to control degradation of the liquid crystal panel resulting from 
generation of heat of a back light. 



[Translation done.] 
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© 5-252427 
[Embodiment] 

The preferred embodiment of the present invention will 
be described hereinafter in detail with reference to the 
drawings. FIG. 1 is a typical cross-sectional view showing the 
first embodiment of a view finder according to the present 
invention. The view finder is incorporated into a housing 1 
attached to a video camera or the like in a compact fashion. 
A liquid crystal panel 2 is incorporated almost in the central 
portion of the housing 1. This liquid crystal panel 2 consists 
of , for example, active matrix type liquid crystal elements, 
has a plane dimension of several centimeters square and is 
driven by a driving circuit 3 provided exteriorly to display 
a subject on a monitor. An optical system 4 is provided in front 
of the liquid crystal panel 2 and magnifies a monitor screen 
with a predetermined magnification. The optical system 4 
includes, for example, an eyepiece. 
[0008] 

A backlight 6 is contained on the rear portion of the 
liquid crystal panel 2 . One end of the backlight 6 is rotatably , 
pivotally supported by a shaft 7. As this backlight 6, a plane 
cold cathode tube or hot cathode tube can be employed. The cold 
cathode tube has lifetime as long as 10000 to 20000 hours and 
has a driving voltage as high as 600V to 1500V. On the other 
hand, the hot cathode tube is relatively short in lifetime , i.e., 
4000 to 5000 hours and can be driven at a low voltage of about 
100V. 
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[0009] 

A reflecting plate 8 is superposed on the backlight 6. 
The reflecting plate 8 is rotatably f pivotally supported by a 
shaft 9. A slide window 10 is provided at the housing 1 above 
the reflecting plate 8. 
[0010] 

Next, the operation of the view finder shown in FIG. 1 
will be described. Ambient light incident from the window 10 
is reflected by the reflecting plate 8 arranged aslant and the 
ambient light illuminates the rear surface of the liquid crystal 
panel 2. If the liquid crystal panel 2 is driven through the 
driving circuit 3 in this state, the monitor screen is displayed 
The screen which becomes bright by the illumination of the 
ambient light can be visually recognized in a magnified state 
through the optical system 4. At this moment, the backlight 
6 is unnecessary, so that the backlight 6 is put out and power 
consumption can be saved. 
[0011] 

The state of FIG. 1 shows a case where bright ambient light 
can be obtained. FIG. 2 shows, by contrast, the operation of 
the view finder if sufficient ambient light intensity cannot 
be ensured. In the latter case, the window 10 is shut off. In 
association with this shutoff operation, the reflecting plate 
8 rotates about the shaft 9 upward and contained. At the same 
time, the backlight 6 rotates through the shaft 7 and faces the 
liquid crystal panel 2. If the backlight 6 is turned on in this 
arrangement, the backlight 6 can directly illuminate the liquid 



crystal panel 2 . 
[0012] 

In the embodiment shown in FIGS. 1 and 2 stated above, 
the reflecting plate 8 and the backlight 6 are separate 
components. The present invention is not limited to this 
embodiment . For example , the reflecting plate 8 may be attached , 
as a half mirror, to the surface of the backlight 6. In that 
case, it is not necessary to rotate the reflecting plate 8 and 
a mechanism can be, therefore, simplified. Further, the half 
mirror is constituted by a multilayer film, whereby the half 
mirror can be directly formed on the surface of the backlight. 
The half mirror functions to reflect ambient light incident 
aslant and to transmit light incident vertically from the 
backlight. Also, a condenser lens may be attached to the upper 
portion of the window 10 provided at the housing 1. 



